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ACCIDENT  PRONENESS:  A  RESEARCH  REVIEW 


INTRODUCTION 

Background 

Accident  proneness  is  a  concept  that  refers  to  an 
enduring  or  stable  personality  characteristic  that 
predisposes  an  individual  toward  having  acci¬ 
dents  (Hadden,  Hu^hman,  and  Klein,  1964). 
The  concept  is  controversial  and  has  sustained 
a  lively  debate  in  the  literature  over  the  past  75 
years.  For  the  most  part,  though,  continual 
interest  has  been  fueled  by  poor  experimental 
procedures,  misinterpretation  of  previously  reported 
results,  the  need  to  assign  blame  to  individuals,  and 
a  rather  curious  doggedness  in  attempting  to  estab¬ 
lish  a  relationship  between  accidents  and  personality 
traits,  despite  the  lack  of  supporting  scientific  evi¬ 
dence.  This  paper  reports  the  origins  of  the  notion  of 
accident  proneness  and  reviews  the  studies  that 
purport  to  support  or  refute  it. 

Early  Studies 

It  all  began  during  World  War  I  with  Greenwood 
and  Woods  (1919),  who  studied  workers  at  a  British 
munitions  factory  and  found  that  accidents  were  not 
evenly  distributed  among  workers,  but  that  a  rela¬ 
tively  small  proportion  had  most  ofthe  accidents.  In 
an  effort  to  explain  this  phenomenon,  they  sug¬ 
gested  the  notion  of  unequal  initial  liability,  a  con¬ 
cept  that  later  came  to  be  called  “accident  proneness. ’’ 
T  his  investigation  involved  the  comparison  of  ob¬ 
served  accident  frequency  with  the  accident  fre¬ 
quency  that  would  be  expected  by  chance  alone. 
Greenwood  and  Woods  also  performed  checks  across 
consecutive  time  periods  for  these  variables  and 
found  what  they  reported  as  positive  correlations, 
which  led  them  to  propose  the  presence  of  individu¬ 
als  with  unequal  liabilities  as  the  best  explanation  of 
their  findings. 


In  spite  of  relatively  careful  experimental  proce¬ 
dures,  these  investigators  arrived  at  the  unfounded 
conclusion  that,  “So  far  as  our  present  knowledge 
goes,  it  seems  that  the  genesis  ot  multiple  accidents 
under  uniform  external  conditions  is  an  affair  of 
personality...”  Remarkably,  they  reached  this  cor, 
elusion  without  any  specific  study  of  the  per¬ 
sonalities  of  the  individuals  whose  accidents 
they  tabulated. 

Later,  Newbold  ( 1 926),  followed  up  on  the  work 
of  Greenwood  and  Woods  and  studied  the  accident 
records  of  a  large  group  of  workers  in  13  factories. 
Like  Greenwood  and  Woods,  Newbold  found  that 
a  small  number  of  workers  contributed  more  than 
their  share  of  accidents.  She  also  concluded  that  this 
finding  was  indicative  of  a  stable  personality  charac¬ 
teristic.  However,  Newbold  carefully  pointed  out 
that,  “It  is  not  possible  in  a  mass  examination  of  this 
kind  to  find  out  how  much  of  this  may  be  due  to 
individual  differences  in  the  conditions  of  work  or 
how  much  to  personal  tendency',  but  there  arc  many 
indications  that  some  part,  at  any  rate,  is  due  to 
personal  tendency." 

Nonetheless,  despite  Newbold’s  caveat  and  care¬ 
ful  phrasing  with  respect  to  “personal  tendency,"  her 
work  was  often  cited  as  offering  proof  of  the  exist¬ 
ence  of  individuals  who  are  psychologically  prone  to 
accidents  (Haddon,  and  co-authors,  1 964). 

Later  Studies 

l  he  actual  psychological  construct  of  accident 
proncncss  evolved  from  the  work  of  Farmers  and 
Chambers  (1939),  who  utilized  the  statistical 
observations  of  Greenwood  and  Woods  (1919)  and 
Newbold  (1926)  to  formulate  a  formal  theoretical 
description  of  the  accident-prone  individual  in 
psychological  term  ;  Farmers  and  Chambers 
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attempted  to  show  thar  unequal  liability  could  be 
explained  by  significant  differences  in  personality 
traits  between  “accident-free”  and  “accident-prone” 
groups.  These  investigators  assembled  a  set  of 
“personality”  tests,  which  consisted  ofaesthetokinetic 
(perceptualmotoi ),  intelligence,  mechanical  aptitude, 
and  perseveration  measures.  Correlational  analysis 
on  a  group  of  1 28  bus  drivers  over  a  fivc-vear  period 
yielded  low,  positive  correlations,  none  of  which  was 
significant.  The  data  on  the  psychomotor  test  were 
then  ordered  according  to  interquartile  groups  for 
each  of  the  five  years  for  which  accident  data  were 
available,  and  mean  differences  between  top  and 
bottom  interquartile  groups  were  tested  for  each 
year.  Statisticaliy-significant  differences  were  found 
between  groups  at  the  p  <  .05  level  for  years  3, 4,  and 
5.  Farmers  and  Chambers  then  concluded  that, 
"Accident  proneness  is  no  longer  a  theory  but  an 
established  fact.”  They  asserted  further  that  if  the 
psychomotor  test  were  used  in  screening  driver 
applicants,  the  future  accident  rate  would  be  reduced. 
However,  they  made  no  attempt  to  validate  this 
assertion. 

Farmers  and  Chambers  proceeded  further,  assert¬ 
ing  that,  “Accident  proneness  was  shown  to  manifest 
itself  in  all  kinds  of  accidents  and  throughout  all 
conditions  of  exposure,”  a  supposition  that  was  not 
supported  by  their  data.  Their  study  did  not  ad¬ 
equately  document  whether  the  quality  and  quantity 
of  the  exposure  of  the  various  groups  were  the  same, 
and  they  made  the  unwarranted  interpretation  that 
differences  between  groups  were  due  to  stable  psy¬ 
chological  characteristics.  This  was  in  spite  of  their 
finding  that  the  tests  used  were  of  doubtful  validity 
with  only  one,  aesthetokinetic  (which  can  hardly  be 
considered  a  personality  measure),  showing  statisti¬ 
cal  significance. 

In  a  later  writing  however,  Chambers  seemed  to 
have  second  thoughts  about  their  previous  assertions 
(Chambers  and  Yule,  1941);  however,  like  Green¬ 
wood  and  Woods,  and  Newhold  before  them,  only 
their  conclusions  were  recalled  and  quoted  in  later 
years  by  numerous  individuals  intrigued  with  the 
notion  of  being  able  to  screen  “accident  prone” 


individuals  from  the  workforce.  Such  misirrerpreta- 
cion  of  findings  contributed  significantly  to  the 
development  of  a  folklore  surrounding  the  notion  of 
accident  proneness  that  ha<-  little  correspondence  to 
the  evidence  upon  which  it  is  said  to  be  based.  As 
additional  personality  rests  were  used  in  subsequent 
studies,  contradictory  and  confusing  results  called  to 
question  the  accident-proneness  concept  proposed 
by  Farmers  and  Chambers,  and  it  largely  lost  favor 
among  informed  research  workers,  but  not  among 
the  general  public  and  particularly,  not  in  some 
management  circles. 

A  factor  contributing  to  the  folklore  was  that 
accident-pronencss  theory  provided  managers  of 
that  era  with  an  excuse  to  blame  the  employee,  rather 
than  sharing  responsibility  for  an  accident.  Stimu¬ 
lated  by  misleading  reports,  and  the  manager's  “need 
to  believe,”  studies  on  the  theory  of  accident-pronc- 
ness  proliferated,  but  unfortunately,  most  were  flawed 
in  their  scientific  methods.  Later,  several  researchers 
(Mintz  and  Blum,  1 948;  Arbous  and  Kerrich,  1951! 
critically  reviewed  the  literature  in  the  field  and 
found  a  considerable  amount  of  careless  reporting, 
illogical  reasoning,  and  lack  of  familiarity  with  the 
statistical  theory  underlying  the  notion  of  accident 
proneness.  However,  faulty  conclusions  continued 
to  plague  the  literature  and  further  the  misunder¬ 
standing  of  accident-pronencss.  Much  later, 
WagenaarandGroeneweg(1987)  noted,  “Psycholo¬ 
gist's  are  talking  moonshine  if  they  claim  that  acci¬ 
dent-prone  people  can  he  removed  through 
psychological  testing.”  In  spite  ofsuch  warnings,  the 
inclination  to  believe  that  psychological  testing  can 
be  used  to  identify  accident-prone  individuals  still 
exists  today. 

Recently,  Hanson  (1988)  observed  that  the  con¬ 
cept  of  accident  proneness  reveals  little  about  how 
accident-involved  workers  differ  from  workers  who 
are  accident-free.  Efforts  to  establish  a  relationship 
between  personality  characteristics  and  accident  li¬ 
ability  during  the  last  40  years  include  over  20 
separate  research  studies.  For  so  many  researchers  to 
persist  in  pursuing  the  construc  t  of  accident  prone¬ 
ness,  as  it  relates  to  personality,  without  any  reliable 
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results  being  found,  is  remarkable,  in  the  least.  That 
level  of  dedication  reveals  an  unusual  persistence  in 
pursuing  a  specific  behavioral  concept,  particularly 
with  no  support  from  one  study  to  the  next.  In  fact, 
there  are  no  controlled  studies  that  demonstrated  a 
decrease  in  accident  rates  when  individuals  were 
screened  using  psychological  tests. 

CURRENT  STATUS 

It  cannot  be  denied  that  the  idea  of  accident  prone- 
ness  has  a  certain  intuitive  appeal.  It  seems  consistent 
with  some  of  the  experiences  that  we  might  have  had 
regarding  certain  people  we  have  known;  that  is, 
some  individuals  seem  to  have  more  than  their  “fair 
share”  of  accidents.  However,  intuitive  appeal  can¬ 
not  replace  empirical  predictive  validity.  'This  is  not 
to  say  that  some  personality  factors,  in  combination 
with  many  other  factors,  may  not  play  a  role  in  the 
occurrence  of  accidents,  but  rather  that  they  are 
limited  in  their  usefulness,  particularly  as  an  aid  in 
predicting  accidents. 

Before  accident  proneness  can  be  accepted  as  a 
stable  personality  characteristic,  it  must  be  measured 
reliably  and  then  shown  to  have  validity  as  a  predic¬ 
tor.  Personality  researchers  have  only  recently  been 
able  to  consistently  identify  personality  trait  dimen¬ 
sions  (Digman,  1989).  Barrick  and  Mount  (1991) 
have  established  relationships  between  these  traits 
and  job  performance  using  meta-analysis;  however, 
the  use  of  personality  traits  to  predict  the  likelihood 
of  accident  involvement  is  still  a  long  way  off.  The 
folklore  behind  the  measurement  of  personality,  as  it 
applies  to  the  identification  of  those  who  are  “prone” 
to  accidents,  needs  to  be  replaced  by  rigorous  scien¬ 
tific  methods  and  data.  The  lack  of  cross-validation 
obviates  the  claims  of  those  noted  above  who  pur¬ 
ported  to  have  found  scales  that  predict  susceptibil¬ 
ity  to  accidents. 

The  cross-validation  problem  is  exemplified  by  a 
pair  of  studies  conducted  by  Sanders  and  Hofmann 
(1975),  in  which  they  investigated  the  personality 
aspects  in  aviation  accidents  involving  pilot  error.  In 
the  first  study,  they  found  that  they  could  correctly 


classify  86%  of  their  sample  of  aviators  as  to  whether 
they  had  been  previously  listed  as  contributing  to  a 
military  aviation  accident.  However,  the  cross- 
validation  study  conducted  the  following  year  failed 
to  identify  a  single  personality  trait  consistently 
associated  with  pilots  involved  in  accidents  (Sanders, 
Hofmann,  and  Neese,  1976). 

According  to  Connolly  (1981),  the  following 
conclusions  about  accident  proneness  appear  to  be 
the  least  assailable.  First,  there  are  accident  repeaters 
but  inequality  of  exposure  is  difficult  to  exclude  as  a 
contributing  cause.  Second,  repeating  is  possible  in 
a  very  small  number  of  people;  however,  repeaters 
are  mostly  an  ever-changing  group.  That  is,  accident 
repeaters  are  not  a  stable  component  of  the  workforce, 
and  their  identification  and  removal  would  not 
lower  accident  rates  by  much.  Finally,  as  already 
mentioned,  psychological  testing  has  not  been  use¬ 
ful  in  describing  or  predicting  accident  proneness. 

RECOMMENDATIONS 

It  should  be  pointed  out  that  it  is  not  the  concept  of 
accident  pronencss  that  is  being  questioned  in  this 
paper,  but  rather,  the  unsubstantiated  claims  that  it 
is  an  identifiable  constellation  of  personality  traits 
that  can  be  predicted  using  psychological  tests.  There 
are  three  fundamental  issues  that  need  to  be  ad¬ 
dressed  before  any  meaningful  data  on  accident 
propensity  can  be  obtained.  The  first  issue  is  that 
such  research  requires  a  substantial  data  base  for  use 
in  conducting  a  statistical  validation  analysis  where 
the  criterion  variable  is  the  number  of  accidents. 
Such  a  data  base  docs  not  exist,  nor  is  it  likely  that  one 
can  be  compiled.  Because  most  people  are  not  in¬ 
volved  in  multiple  accidents,  a  criterion  other  than 
number  of  accidents  would  first  need  to  be  estab¬ 
lished,  such  as  incidents  or  errors,  or  some  other  less 
ultimate  criterion  measure. 

Second,  stability'  over  time  of  the  psychological 
variables  used  as  predictors  must  be  demonstrated.  If 
personality  variables  arc  to  be  used  to  establish 
relationships  with  accident  occurrence,  a  longitudi¬ 
nal  suidy  is  necessary  to  ensure  that  these  variables  do 
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indeed  remain  stable  over  time.  Third,  there  is  the 
need  to  account  for  the  impact  of  situational  and 
circumstantial  variables  (i.e.,  differential  risk,  differ¬ 
ential  perceived  risk,  and  life  events)  on  the  likeli¬ 
hood  of  an  accident  occurring.  As  Alkov,  Gaynor, 
and  Borowsky  (1985)  insightfully  noted,  “Rather 
than  a  chronic  lifelong  personality  trait,  we  may  be 
dealing  with  acute  situational  factors  that  precipitate 
risk-taking  behavior  during  certain  times  of  life.” 
Aabous  and  Kerrich  (1951),  in  an  illuminating  cri¬ 
tique,  divided  accident-proneness  research  into  two 
parts;  clinical  evaluation  and  statistical  analysis.  They 
warned  against  indiscriminate  use  of  the  notion  of 
accident-proneness  to  explain  all  cases  of  repeated 
accidents;  however,  they  also  noted  that  it  cannot  be 
said  that  no  cases  of  accident  proneness  exist,  and 
that  consideration  of  the  concept,  as  a  clinical  phe¬ 
nomenon  applied  to  some  individuals,  may  have 
some  value. 

If  meaningful  results  are  to  be  obtained  in  this 
area,  the  three  issues  noted  above  must  be  addressed 
and  resolved  satisfactorily.  Further,  that  research 
must  conform  to  established  principles  and  stan¬ 
dards  for  conducting  psychometric  studies.  Without 
these  conditions  being  met,  there  is  no  purpose 
whatsoever  in  continuing  to  pursue  an  approach  to 
accident-  proneness,  characterized  by  many  of  the 
studies  reviewed  in  this  paper,  and  continuing  to  add 
to  the  large  body  of  highly-flawed  literature  on  the 
subject.  Folklore,  however  intriguing,  adds  little  to 
the  scientific  understanding  necessary  to  predict 
human  behavior. 
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